Repeated injections of sex steroids in rather large dose ranges during neonatal life cause ovary-independent proliferation and cornification of the mouse vaginal epithelium (cf. Takasugi et al., 1970; Takasugi, 1976 ). Long after the treatment, the tissue shows hyperplastic legions (Takasugi and Bern, 1964; Kimura and Nandi, 1967; Kawashima et al., 1980) , including the occurrence of tumors (Takasugi, 1972; Bern, 1977, 1979) . It is highly possible that sex steroids affect the differentiating vagina of newborn mice and cause some alteration in its cell population (Takasugi, 1971; Takasugi and Kamishima, 1973) .
Many studies were done on the effect of sex steroids on the differentiation of neonatal vaginal tissue. Forsberg (1970) reported that estrogen inhibited mitosis of the epithelium of the Mullerian vagina in neonatal mice: Iguchi et al. (1976) treated neonatal mice with five daily injections of estradiol and demonstrated that the mitotic rate was increased on the 2nd day of the injections and 3 days after cessation of injections in the Mullerian vaginal epithelium. Ohta and Iguchi (1976) reported that neonatal treatment with androgen caused some enhancement of mitotic activity. These results suggest that the response of the vaginal epithelium in neonatal mice varies. with the kind of treatment which, however, Endocrinol. Japon fetuses or pups. Of these 7, 3 were sacrificed on day 19 and 3 on day 20. Fetuses were taken out of the uterus and sacrificed. Numbers of female fetuses were 5 on day 19 and 6 on day 20. Five pups which were born from the remaining one female on day 20 of pregnancy were sacrificed at 3 days of postnatal age. As controls, fetuses of 6 pregnant females were injected with vehicle on day 17, and were sacrificed on day 19, 20, and at 3 days after birth, 2 litter at each age. Numbers of female fetuses or pups were 6 on day 19, 6 on day 20 and 5 at 3 days of postnatal age. Seven day-17 fetuses from 2 litters were used as initial controls. 5 other females given estrogen injection on day 17 and born on day 20 were ovariectomized at 40 days of age and sacrificed 1 month later in order to confirm that this treatment is sufficient to induce ovary-independent vaginal cornification in this strain. Six females receiving no prenatal injection were likewise ovariectomized at 40 days of age and used as controls.
Genital tracts associated with the urethra were dissected out from all female fetuses and pups, and fixed in Bouin's solution. Cross sections were cut 6 pm thick and stained with hematoxylin and eosin. Mitotic figures ranging from early metaphase to anaphase were counted in 1000 epithelial cells at 7 different levels of the genital tract as follows: urogenital sinus protrusions (level 1), little more cranial part where the sinus protrusions were separated from the urethra (level 2), junction of the urogenital sinus vagina and the Miillerian vagina (level 3), the Miillerian vagina (level 4), the fornix and caudal part of the cervix (level 5), cranial cervical tract (level 6) and the uterus (level 7). At level 3, the mitotic rate was estimated from the sinus part and the Miillerian part separately and designated as levels 3S and 3M, respectively. Similarly, at level 5, the fornical region (5F) and cervical region (5C) were counted separately. Statistical analysis were done with Student's t-test for comparison of 2 samples. One-way analysis of variance (F-test) was used when independent sample groups were compared.
Results
Recovery rate of prenatally injected mice Out of 13 litters injected with estradiol on day 17 of fetal life, fetuses of 5 were all found dead in the uterus of the mother when examined on day 20 or later, but no fetus died after injection of the vehicle. The considerable mortality of estrogen-injected fetuses is probably due to the effect of estrogen leaked from injected fetuses on maternal genital tracts rather than a Mitotic rate Mitotic rates calculated from 7 different levels of the genital tract are shown in Fig.  1 . The number of estimations indicated in the figure is sometimes fewer than the number of animals used for each group because distorted orientation of some preparations made correct identification of some levels impractical. In order to compare the mitotic rate in four main components of the genital tract, means of data from levels in the US-vagina (levels 1, 2 and 3S), those in the M-vagina (levels 3M, 4 and 5F) and those in the cervix (levels 5C and 6) were each calculated and shown in Fig. 2 with the data from the uterus (level 7).
Mfillerian vagina and cervix
The mitotic rate in the epithelium of both the M-vagina and the cervix in control animals (Fig. 2) showed a marked age difference (M-vagina, F=17.02, p<0.01; cervix, F=10.15, p<0.01).
In both regions, the mitotic rate reached its peak on day 19 and then rapidly decreased. A single injection of estradiol on day 17 caused a marked suppression in the mitotic rate of the epithelium of these regions on day 19. Comparison at each corresponding level (Fig. 1) revealed a highly significant difference between estrogenized and control animals at all levels included in the Mvagina and cervix (level 3M, 3.4•}0.7 vs. 20.6•}2.0, p<0 
Discussion
Prenatal treatment with estrogen did not exert any marked changes in the gross structure of the vaginal anlage shortly after the treatment although it caused irreversible cornification of the epithelium in later life. In the case of neonatal estrogen treatment, occurrence of B-cell nodules in the M-vagina was observed shortly after the treatment, and it was postulated that the irreversibly proliferating epithelium was derived from B cells (Takasugi, 1971 (Takasugi, , 1976 . In the present study, although the dose level or period of the treatment was different from that in neonatal treatment, the epithelium of the M-vagina of mice injected prenatally with estrogen was rather atrophic throughout the course of experiments and proliferative changes including nodule formation were never found.
Study of the mitotic rate revealed that estrogen markedly inhibited the mitotic activity in the epithelium of the M-vagina when examined 2 and 3 days after the treatment.
This finding is consistent with that of Forsberg (1970) in mice given neonatal estrogen injections. It is also in harmony with the fact that the M-vagina of estrogen-injected mice in the present study was atrophic even at 3 days of postnatal age. It is highly probable that this inhibition is the essential effect of perinatally given estrogen on the M-vagina rather than any other changes.
On the other hand, estrogen stimulated the mitotic activity in the cells of the USvagina, although the mitotic rate of these cells was rather low even after the treatment. On day 19 and 20, the enhanced mitotic rate in the US-vagina reached the same level as the suppressed rate in the Mvagina. At 3 days after birth, the enhancing effect of estrogen still remained in the most caudal level (level 1) of the US-vagina, whereas the inhibitory effect in the Mvagina was hardly detected. These results indicate that the epithelial cells of the USvagina have a positive responsiveness to estrogen, while those of the M-vagina were kept inactive by estrogen. It is thus reasonable to assume that the US-vagina plays the main role in the development of the irreversible changes after perinatal treatment with estrogen. Suzuki and Arai (1977) studied the effect of estrogen on the vagina in cyproterone acetate-induced feminized male mice, and showed that estrogen-independent cornification mainly occurred in the portion derived from the urogenital sinus. Juillard (1966) claimed that even in normal female mice whole vaginal epithelium must be originated from the urogenital sinus. It might be necessary to consider the possibility that, in prenatally estrogenized females, the epithelium of the M-vagina is replaced by activated cells invading from the US-vagina. However, this is rather not likely because the invasion of epithelial cells from the US-vagina into the M-vagina was not observed during the course of the present experiments. Forsberg (1963 Forsberg ( , 1965 reported that the mouse vagina has a dual origin : the cranial part from the M-vagina and the caudal part from the US-vagina, yet he also postulated that the US-vagina possibly exert some inductive effect on the differentiation of the M-vagina during the early development. The findings in the present investigation suggest that, at least in estrogenized vaginal anlage, activated cells of the US-vagina acquire some inductive potency which is different from that in normal development, and cause permanent changes in the pattern of differentiation of whole vaginal tissue including the M-vagina.
